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Data collection 

Oxford Diffraction Xcalibur Eos 

diffractometer 
Absorption correction: multi-scan 

(CrysAlis PRO; Oxford 

Diffraction, 2006) 

Tna,, = 0.887, T m = 1.000 

Refinement 

R[F 2 > 2o(F 2 )} = 0.028 

wR(F 2 ) = 0.067 

S = 1.07 

3323 reflections 



6770 measured reflections 
3323 independent reflections 
2957 reflections with / > 2a(l) 
R<„, = 0.020 



200 parameters 

H-atom parameters constrained 
Ap»ax = 0.43 e A~ 3 
Ap mi „ = -0.55 e A~ 3 
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Key indicators: single-crystal X-ray study; T = 290 K; mean cr(C-C) = 0.005 A; 
R factor = 0.028; wR factor = 0.067; data-to-parameter ratio = 16.6. 



In the title compound, Q4H10Q2INO3S, the dihedral angle 
between the benzene rings is 52.13 (10)°. In the crystal, the 
components are linked by pairs of N— H- ■ ■O(sulfonyl) 
hydrogen bonds into centrosymmetric dimers. 

Related literature 

For background to benzamides, see: Castanedo et al. (2010); 
Tremblay et al. (2010); Mahindroo et al. (2010). For the 
preparation of the title compound, see: Robarge et al. (2009). 



Table 1 

Hydrogen-bond geometry (A, °). 




Experimental 

Crystal data 

C 14 H 10 Cl 2 INO 3 S 
M r = 470.09 
Triclinic, PI 
a = 8.8694 (6) A 
b = 10.3837 (8) A 
c = 10.4288 (5) A 
a = 103.862 (5)° 
P = 96.452 (5)° 



y = 114.949 (7)° 
V = 820.25 (9) A 3 
Z = 2 

Mo Ka radiation 
p, = 2.41 mm -1 
T = 290 K 

0.30 x 0.30 x 0.25 mm 



D-H-A 


D — H 


H-A 


D-A 


D-H-A 


N1-H1-02 1 


0.86 


2.15 


2.991 (3) 


167 


Symmetry code: (i) 


-x, -y + 1, -1 


+ 3. 







Data collection: CrysAlis PRO (Oxford Diffraction, 2006); cell 
refinement: CrysAlis PRO; data reduction: CrysAlis PRO 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) 
program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) 
molecular graphics: OLEX2 (Dolomanov et al, 2009) and Mercury 
(Macrae et al, 2006); software used to prepare material for publica- 
tion: OLEX2. 

We thank the Analytical and Testing Center of Sichuan 
University for the X-ray measurements. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: TK5034). 
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2-Chloro-A L (4-chloro-3-iodophenyl)-4-(methylsulfonyl)benzamide 
D.-C. Wang, H. Song, C. Yang, W.-C. Huang and S. Yao 

Comment 

The benzamide moiety is the constituent of many biologically significant compounds including anticancer compounds 
(Castanedo et ah, 2010; Tremblay et ah, 2010; Mahindroo et ah, 2010). The title compound is one of the key intermediates 
in our synthetic investigations of anticancer drugs. In this paper, we synthesized the title compound and report its crystal 
structure, Fig. 1. The dihedral angle between the two benzene rings is 52. 13 (10)°. In the crystal, the molecules are connected 
via intermolecular N — H - O hydrogen bonds to form a centrosymmetric dimer, in which the amide H atom acts as a donor 
and the sulfonyl-0 atom act as an acceptor, Table 1 . 

Experimental 

The title compound was prepared by a method similar to that of Robarge et al. (2009). Crystals were obtained by slow 
evaporation from its methanol-acetic acid (5:2) solution. 

Refinement 

All H atoms were positioned geometrically (C — H = 0.93-0.96 A; N — H = 0.86 A) and allowed to ride on their parent 
atoms, with £/j S0 (H) = 1.2(7 e q(parent). 



Figures 




Fig. 1. The molecular structure of the title compound, with displacement ellipsoids drawn at 
the 30% probability level. 



2-Chloro-iV-(4-chloro-3-iodophenyl)-4-(methylsulfonyl)benzamide 



Crystal data 

Ci 4 H 10 Cl2lNO 3 S 
M,. = 470.09 



F(000) = 456 

At =1.903 MgnT 3 

Mo Ka radiation, X = 0.7107 A 

Cell parameters from 2872 reflections 

9 = 2.9-26.3° 



Z = 2 



Triclinic, PI 



Hall symbol: -P 1 
a = 8.8694 (6) A 
b= 10.3837 (8) A 
c= 10.4288 (5) A 
a = 103.862 (5)° 
(3 = 96.452 (5)° 



p, = 2.41 mm 
7=290K 
Block, colourless 
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y = 114.949 (7)° 
V= 820.25 (9) A 3 



0.30 x 0.30 x 0.25 mm 



Data collection 

Oxford Diffraction Xcalibur Eos 
diffractometer 

Radiation source: Enhance (Mo) X-ray Source 
graphite 

Detector resolution: 16.0874 pixels mm" 1 
co scans 

Absorption correction: multi-scan 
{CrysAlis PRO; Oxford Diffraction, 2006) 

r min = 0.887, r max = l.ooo 

6770 measured reflections 



3323 independent reflections 

2957 reflections with I > 20(7) 
R int = 0.020 

Omax = 26.4°, 6 m j n — 2.9° 

fc = -ll— 11 

* = -12-*12 
/ = -12-»13 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
i?^ 2 > 20(7^)] = 0.028 
wR(F 2 ) = 0.067 

5= 1.07 

3323 reflections 
200 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 



H-atom parameters constrained 



w = V[a 2 (F 0 2 ) + (0.0257P) 2 - 
where P = (F 0 2 + 2F c 2 )/3 
(A/o) max = 0.001 

Ap m ax = 0.43 e A~ 3 
Ap m in = -0.55 e A~ 3 



0.4057P] 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted ic-factor wR and goodness of fit S are based on F 2 , convention- 
al ic-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > g{F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement, ic-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 

x y z U iso */U eq 

II 0.61447 (3) 0.68561 (3) 0.77089 (2) 0.04648 (9) 

Cll 0.29725 (14) 0.32782 (12) 0.59427 (9) 0.0627 (3) 

C12 0.29306 (15) 0.99624(11) 1.34350 (10) 0.0603 (3) 
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n r 1 ro n 1 
11 — CI — C2 — Cll 


-2.5 (4) 


p/i pc p/; pi 
C4 C5 — Co — C 1 


2.2 (5) 


T1 r 1 r 1 r 1 

11 — CI — C2 — C3 


1 / 1 .1 (3) 


PC \T1 P"7 P. 1 

C5 — N 1 — C / — (J 1 


A 1 f£L\ 

0.1 (6) 


n n r /: r c 
1 1 — C 1 — Co — CD 


1 *7A O /">\ 

— 1 fy.o (Z) 


PC "\T1 P"7 PO 

C5 — N 1 — C / — Co 


1 *7A £ 

i /y.o (3) 


n 1 ri ri a 
CI 1 — C2 — C3 — C4 


1 *70 1 
_ 1 /0.1 (3) 


p/: pi n pi 1 
Co — C 1 — C2 — CI 1 


1 *7A c o\ 

1 /y.o (Z) 


rn rn nn pi i 
C12 — C9 — C 1 U — C 1 1 


1 *7A T 

l /y.z {I) 


p/: pi n pi 
Co — C 1 — C2 — C3 


-0.2 (5) 


52 — Cll — C12 — CI J 


1 *7A /I /">\ 

i /y.4 (zj 


P"7 Ml PC P/1 

C / — N 1 — C5 — C4 


1 *7A c (i \ 
1 /y.j (3) 


r\\ r^n po 

ui — c / — Co — cy 




P"7 Ml PC P£ 

C / — IN 1 — C5 — CO 


0.2 (5) 


p.1 p~7 ro pi-i 
Ul — C/ — C8 — CI J 


-12 /.U (4) 


p~7 po pn pn 
C / — Co — C9 — C12 


T A ( A\ 

2.0 (4) 


m ci rn pin 
U2 — 52 — C 1 1 — C 1 U 


loU.o (z) 


p"7 po pn pin 

c / — Co — cy — C 1 U 


1 *7A C (1\ 
— 1 /y.O (3) 


U2 — 52 — C 1 1 — C 1 2 


ifl r C\ \ 

— IV. 0 (3) 


p~7 po p 1 1 rn 
C / — Co — C 1 3 — C 1 2 


1 *7A 1 /IA 

i /y.z (3) 


m o pi 1 

Ui — 52 — C 1 1 — C 1 U 


ia "7 
30.7 (3) 


po pn p 1 n p 1 1 

Co — cy — c i u — c 1 1 




m ci rn rn 
U3 — 52 — C 1 1 — C 1 2 


1 AC\ & /"3\ 

— 14y.o (3) 


pn po p 1 1 rn 
Cy — Co — C13 — C12 


1 A 

1.0 (4) 


\n rc p/; n 
IN 1 — C5 — Co — CI 


—1 /O.J (3) 


rn rin rii ci 
Cy — C 1 U — C 1 1 — 52 


1 *7A A /">\ 

—l /y.y (Z) 


mi p-7 po pn 

jn i — c / — cs — cy 


-lZo.4 (3) 


rn rin ni rn 
Cy — Cll) — Cll — C12 


A A ( A\ 
U.4 (4) 


\T1 P"7 PO p 1 1 

Nl — C/ — Co — CI 3 


d3.j (4) 


rin rii riT rn 
Cll) — Cll — C12 — C13 


A O { A\ 

-0.8 (4) 


CI— C2— C3— C4 


1.8(6) 


Cll— C12— C13— C8 


0.1 (4) 


C2— CI— C6— C5 


-1.7(5) 


CI 3— C8— C9— Cl2 


-179.8(2) 


C2— C3— C4— C5 


-1.3 (6) 


CI 3— C8— C9— C10 


-1.5 (4) 


C3— C4— C5— Nl 


-180.0 (3) 


C14— S2— Cll— C10 


-86.2 (3) 


C3— C4— C5— C6 


-0.7 (5) 


C14— S2— Cll— C12 


93.6 (3) 



Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D—A D—H-A 

Nl— Hl-02 i 0.86 2.15 2.991 (3) 167 
Symmetry codes: (i) -x, -y+\, -z+3. 
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